The 123 I-labeled meta-iodobenzylguanidine（MIBG）has been used in clinical medicine since 1992 to assess the severity and prognosis of heart failure. Although values of the heart-to-mediastinum ratio （HMR）were different depending on the difference of scinticamera-collimator systems, the standardization of the HMR became possible by using a calibration phantom. Semi-automated calculation of setting the region of interest for determining the HMR improves the reproducibility of the cardiac and mediastinum regions and might be used in every institution. This article describes standard technical information on techniques of MIBG, including HMR and collimators. 
T he radiolabeled meta-iodobenzylguanidine（MIBG） is a norepinephrine analog that is stored in the myocardium in a similar way to noradrenaline（1） . In Japan, the MIBG, as a neurotransmitter agent, has been used in clinical medicine since 1992（2） . 123 Previous prognostic data on MIBG imaging is based on analysis of planar images（11-13） .
Imaging

Instrumentation:
A single or multiple head gamma camera with a large field of view is necessary to obtain planar and SPECT images. MIBG images can be obtained using a standard
Anger gamma camera, including a dual headed or triple headed camera. Low-energy general-purpose（LEGP） or low-energy high-resolution（LEHR）is commonly applied to collimators because of their wide availability.
These collimators are not optimal for 123 I study due to thin septa compared to medium energy（ME）type collimators. ME collimators have thicker septa and lower penetration of gamma rays than LE collimators, which have a property of decreasing Compton scatter in scintigraphic images（14-15） .
Collimator choice
The ADMIRE-HF, AdreView Myocardial Imaging for Risk Evaluation in Heart Failure; HF, heart failure; DLB, dementia with Lewy bodies; LEHR, low-energy high-resolution; ME, medium energy; LEGP, low-energy general purpose.
Data in Japan（5）
Subjects Study LE 1.77 DLB King（54） Table 2 Comparison of the heart-to-mediastinum ratio among previous articles shows a circular ROI in the heart and rectangular ROI in the mediastinum. As one of the proposed methods, the circular ROI is determined on the cardiac region for evaluating the heart count. In setting a mediastinum ROI, we can use the following method as a reference.
The rectangular mediastinal ROI is set in the upper 30% of the lung vertical length and 10% of the horizontal body width. The thyroid and lung should be avoided in setting a mediastinal ROI. By using automated software, the same ROI can be placed even if the analyst is different. The smartMIBG（FUJIFILM RI Pharma Co., Ltd., Tokyo, Japan）software can be used for semi-automated calculation of setting the ROI（24） . Determining the HMR by using the automated method improves the reproducibility of the cardiac ROI and could be used in every institution. The circular ROI in the heart is determined on the cardiac region for evaluating the heart count. The mediastinum midline is set by searching the minimal count on the horizontal chest profile curve. A proposal to use standard ME condition Although we cannot specify one collimator as a standard, we would like to propose to use the average Kstandard of MEGP collimators as the standard. By phantom experiments, conversion coefficients to the mathematically calculated reference HMR were determined for each camera-collimator system（Table 3） .
Correction methods
First, the HMR of a camera A is converted to a theoretical HMRref by using conversion coefficient of condition A（Ka） , which is the slope of the regression line in the condition. Second, the HMRref is converted to a standardized HMR（HMRstandard）using Kstandard（Fig. 3） .
The Kstandard was defined as average K values for typical ME collimators. We can simply calculate it by a formula y＝Kstandard/Ka× （x-1） +1 . Here, as a condition of the collimator standardization, it was decided to make use of K＝0.88, which is the most common ME collimator （standard medium-energy 88, standardME 88） （27） .
The cross-calibration method can be used to apply previous published data to one s own institution. In LEHR, low-energy high-resolution; ME, medium energy; LEGP, low-energy general-purpose. LMEGP, low-medium-energy general-purpose; MEGP, medium-energy general-purpose; LE, low energy; ME, medium energy; 0.04 0.95 ME MELP Fig. 3 A Schema of the conversion from institutional heart-to-mediastinum ratio （HMR）to HMRstandard. Although the conversion is explained in two steps, the calculation can be performed by one equation as shown in the text. Kstandard of 0.88 is used as the conversion coefficient, which is an average coefficient of common ME collimators.
account to optimize image quality. For SPECT studies, a rotation of 180°or 360°can be used. Images are stored in a 64×64 or 128×128 matrices. The acquisition is comparable to myocardial perfusion imaging.
MIBG distribution of left ventricle
The normal distribution of MIBG in the left ventricu- Table 4（32） . In the JSNM-working group normal databases 123 I-MIBG, average late HMR was 2.5 and 3.0 for LE-collimator and ME-collimator groups.
The value of WR is shown in Table 5 .
Clinical implication
Early HMR reflects the cardiac sympathetic innerva- with Lewy-body disease also have low HMR, which reflects a pathological progression of the disease process involving extensive autonomic involvement（54） .
Conclusion
The standard technical information on techniques of MIBG, including HMR and collimators, was described in this article. Global abnormality of 123 I-MIBG distribution has been reported in various disorders and conditions.
The more precisely HMR determined, the more useful the MIBG scintigraphy will be to help health care and 2.0-4.3 3.0 2.0-3.7 2.8 ME/LME collimator Early HMR, heart-to-mediastinum ratio; LE, low energy; ME, medium-energy; LME, low-medium-energy. 
